Abstract. Design and maintenance of enterprise applications is complicated due to dependencies on technical requirements of the middleware framework. Especially, porting enterprise applications to another middleware layer or even new versions thereof requires a lot of handiwork and coding, since abstraction-, transformation-, and refinement steps have to be performed. Transformations should be assisted by a tool set which facilitates the migration process from one to another middleware platform. This paper presents GREAT, a rule-based transformation framework which facilitates transformations among models on the same or different abstraction levels. The feasibility of GREAT is shown by the transformation of a real world application conforming to EJB standard 1.1 into a version which complies to EJB standard 2.0.
Introduction
Middleware platforms like EJB [18] , . NET [17] and CORBA [19] allow the execution of enterprise applications. Enterprise applications live for example in a distributed environment and use services, such as persistence, transaction management and user identification. Unfortunately, these platforms require the applications not only to follow the programming language restrictions imposed by the preferred platform programming language, but also to comply to a set of strict technical constraints, regarding valid extension points and component paradigms. On the one hand, the core logic of business applications is much less subject to change than anticipated. On the other hand, platform changes due to security or performance improvements often require switching to another version or even another platform. So far, the migration of an enterprise application from one to another middleware platform requires a lot of handiwork. However, if a developer can be assisted by a tool set that automates the abstraction, transformation, and refinement steps involved in a platform change, the driving cost factor for porting middleware applications will be reduced to a minimum. This paper presents GREAT 1 [5], a rule-based transformation framework, which facilitates transformations among models on the same or different abstraction levels, i.e., horizontal or vertical transformations. Dependent on the given set of transformation rules, GREAT analyzes the application, removes middleware properties, applies modifications, and, finally, refines the application such that it complies with the properties of the new target middleware.
The applicability of GREAT is demonstrated with a real world application using EJB-technology. The application is ported from EJB standard 1.1 to EJB standard 2.0. The next section presents an overview of GREAT. Section 3 introduces the EJB component model focusing on the differences between versions 1.1 and 2. Section 4 presents the transformation steps required to automatically transform applications from EJB standard 1.1 to 2.0. The application and its transformation are shown in section 5. Related work is discussed in section 6.
GREAT: A Model Transformation Framework
The GREAT model transformation framework facilitates UML model-to-model transformations, focusing on UML class-diagrams. GREAT is designed to ease different software engineering tasks, such as refactoring, refinement, and MDA [20] , [9] . Figure 1 shows the structure of the framework. GREAT has three sources of input.
System Architecture
-The application source which is assumed to be available in XMI [12] , MDL, or in Java byte-code. The usage of XMI or MDL allows the integration of GREAT into an existing tool chain. -The model transformation rules. These graph transformation rules are processed by OPTIMIX [3] which generates the appropriate Java-code. The Java output is used by GREAT's execution engine. 
